A new neurotoxicity model composed of a neurovascular unit in vitro.
In this study, we established a 2-D model composed ofbrain microvascular endothelial cells (BMECs) and neurons, and a new 3-D model called a neurovascular unit (NVU) that included co-culturing with BMECs, hippocampal neurons, and astrocytes. First, three different cell types (BMECs, hippocampal neurons, and astrocytes) were cultured and identified; then, positive neurotoxic chemicals were used to test cell viability. Half maximal (50%) inhibitory concentration (IC50) and intracellular calcium concentrations were calculated using primary cells in both models. The results showed that Pb2+ and AL3+ exposure significantly decreased cell viability and increased intracellular calcium concentrations. The two experimental models did not display any differences in cell viability and intracellular calcium concentrations compared to the control, but they did show declining cell viability with increasing Pb2+ and AL3+ concentrations. The permeability results suggested Pb2+ and AL3+ could change the permeability of the two models. In conclusion, the two models replicated the blood-brain barrier (BBB) more accurately than the control, so it has potential usefulness in further scientific and clinical drug research. Furthermore, NVU model could be used to screen neurotoxicity chemicals due to its NVU properties.